A suitable definition of primary care to capture the variety of prevailing international organisation and service-delivery models is lacking.
INTRODUCTION
Important drivers for health systems development are the need for greater responsiveness to the population's health needs and greater cost effectiveness. [1] [2] [3] [4] Healthcare systems should produce better health as set forth, for example, in the United Nation's Millennium Development Goals, 4, 5 the World Health Assembly 2009, 2 and the World Health Report 2008. 6 Strong primary care contributes to a better functioning of healthcare systems overall. This was, for example, acknowledged by the recent Affordable Care Act and the introduction of medical care homes in the US. 7 Primary care is the first level of professional care service, where people present their health problems, and where the majority of the population's curative and preventive health needs can be satisfied. 1 Current challenges of healthcare systems include new risk factors, ageing populations, health inequities, increasingly complex needs, rising healthcare expenditures, technological change, and a lack of human resources. [8] [9] [10] [11] Supported by a growing body of evidence since Starfield's study in 1994, 12 decision makers increasingly use the strengthening of primary care in their strategy to cope with these challenges. 13, 14 This study has built on previous studies that have evaluated primary care in individual countries, 15, 16 or made international comparisons of a limited set of functions. 17, 18 A major challenge in international comparative studies in primary care is to develop a suitable definition of primary care that can capture the variety in prevailing organisation and service-delivery models.
This study seeks to overcome prevalent limitations in primary care research, by comparing the strength of primary care in 31 European countries, using a standardised measurement instrument.
The study is based on the results of the EU-funded PHAMEU (Primary Health Care Activity Monitor for Europe) project, to evaluate the strength of primary care structures and the service-delivery process. The instrument, developed in [2008] [2009] , and the subsequent data collection in 31 European countries, has resulted in a standardised comparison and analysis of key dimensions (or functions) of primary care. 1, 19 The instrument has been developed on the basis of scientific evidence and consensus among an international panel of experts. The starting point was a systematic literature review to identify the core dimensions of primary care. 1 Based on the results of the literature review, it was identified that strong primary care consists of seven core dimensions at the structure and process (service-delivery) level of primary care (Figure 1 ). 19 The structure of primary care consists of three dimensions:
1. primary care governance; 2. economic conditions of primary care; and 3. primary care workforce development.
The primary care process is determined by four dimensions:
4. accessibility of primary care; 5. comprehensiveness of primary care; 6. continuity of primary care; and 7. coordination of primary care.
In terms of the dimensions identified, strong primary care provides accessible, comprehensive care, in an ambulatory setting, to patients in their own context on a continuous basis, and coordinates the care processes of patients across the healthcare system, supported by an appropriate structure of primary care governance, economic conditions, and a sufficiently developed primary care workforce. Variation between countries in the strength of their primary care refers to different degrees in which the above-mentioned dimensions have been developed.
For each of these dimensions, the available literature provided evidence showing that primary care contributes through these dimensions to overall health system performance and population health. Based on the systematic literature review and subsequent expert consultations, 77 indicators were developed to measure the primary care dimensions as described by (Figure 1 ). 19 This current paper aims to answer the following questions:
1. To what extent do the structure and process measures of primary care vary at the national level?
2. Do positions on a structural primary care dimension predict performance on process dimensions?
3. Can countries be ranked on the basis of their position on both structural and process dimensions; and what is distinctive about countries on both extremes?
METHOD

Data collection
On the basis of the primary care indicator set, 19 data were collected by the PHAMEU project partners between January 2009 to December 2010 in 31 countries (including 27 EU member states, Iceland, Norway, Switzerland, and Turkey), using a uniform data-collection strategy. For some indicators, data were available in international databases or scientific publications. These sources were complemented by national sources (for example, literature databases or websites of national statistical offices and important healthcare stakeholders), as far as accessible in languages known to the project team. Furthermore, national experts were consulted to get access to grey literature or articles in a language unknown to the project team, to help find missing information or to deliver consensus-based information, and to validate the country results.
On average, countries had any data available on 94% of the primary care structure indicators; and 93% of the primary care service-delivery process indicators.
How this fits in
Strong primary care is supposed to improve the capacity of a country to achieve a responsive, high-quality and cost-effective healthcare system. Policymakers are concerned about the development of primary care, as shown by the wealth of charters, resolutions, and statements that continue to originate from governments and non-governmental organisations worldwide. So far, little attention has been paid to systematically measuring the strength of primary care in Europe, hampering primary care performance benchmarking, management, and improvement. The European primary care monitoring instrument applied in this study facilitates comparison and analysis of the key functions of primary care in a standardised way.
At the level of primary care structure, there were fewest data (91%) on economic conditions; and at the level of primary care service-delivery process fewest data were available on continuity of care (87%). Countries vary more on the availability of data on primary care service-delivery process indicators, than primary care e744 British Journal of General Practice, November 2013 
Scoring qualitative and quantitative indicators
The European Primary Care Monitor consisted of a mix of quantitative and qualitative indicators. The scoring of qualitative indicators was based on the findings of the systematic literature review on primary care. 1 For example, if a country indicated having a pro-primary care policy in place, or reimbursing primary care providers by a mixture of fee for service, capitation, and performance indicators, the country scored a '3' on the respective indicators, meaning a feature of strong primary care. The scoring of quantitative indicators was based on the literature review, 1 to determine the direction of scoring (strong, medium, or weak primary care), and the distribution of data on the respective indicator among all 31 countries. The limits of strong (3), medium (2), and weak (1) scores were determined by the 33% and 67% percentiles of valid country results. In this way, the data show the relative levels of primary care strength across Europe. For example, primary care expenditure (as a percentage of total health expenditure) ranged from 25.6% (Switzerland) to 4.7% (Czech Republic). One-third of the countries had a primary care expenditure ranging from 4.7% to 9.8%, and therefore scored '1'; one-third of the countries had a primary care expenditure ranging from 9.8% to 14.0%, scoring '2'; and the remaining one-third of the countries with expenditures of 14.0% or higher scored '3'. The only indicator of the European Primary Care Monitor that was excluded from scoring was the employment status of GPs, owing to lack of evidence of its effect on healthcare system outcomes.
Calculating dimension scores
A two-level hierarchical latent regression model was used to calculate separate dimension scores based on the indicators by country. The dependent variable was the scores for every country on the indicators belonging to that dimension. In the fixed part of the model, the dimension average was estimated together with the indicator effects (using deviation indicator coding), to control for differences in the indicator averages. In the random part, at level one, the indicator measurement errors were modelled as separate variance terms for every indicator; this controls for differences in the indicators' standard deviations. At level two, the effect for every country on the dimension was modelled; this was used to calculate country dimension scores. The reliability coefficients (ranging from 0.53 to 0.57) were well within the acceptable range for the scales to be considered reliable. Only two scales (economic conditions and continuity of care) had a low reliability coefficient (0.26 and 0.35 respectively), which indicated a relatively large amount of missing data. structure indicators (Table 1) . On average, 12% of all data were based on official national and/or international statistics, 17% on governmental publications, 15% on scientific reports or articles, 11% on internet documents or websites, 4% on published books, and 41% on experts' estimations, opinions, or experiences.
Measuring primary care strength
Country data on the indicators were obtained and transformed into scores indicating the strength of each indicator in each country, ranging from 1 (weak) to 3 (strong) (see Kringos, 2013, 20 for an overview of the scoring system by indicator). A similar approach was used in earlier work by Macinko et al. 18 Based on these indicators, seven separate dimension scores were calculated for each country, by means of a two-level hierarchical latent regression model (Box 1). Such models result in valid dimension scores even if countries have missing indicators. MLWiN 2.02 and SPSS/PASW 18.0 software were used 
Economic conditions of primary care
There is a clear East-West divide in Europe in the relative level of healthcare expenditures and providers' income. The income of primary care providers in Eastern Europe is often much lower than the income of medical specialists. In most European countries, GPs are independent entrepreneurs contracted to the healthcare system. Remuneration for GPs is often topped up by various performance-related financial incentives.
Primary care workforce development
In most countries, GPs are the most common providers of primary care. In some countries, some medical specialties are directly accessible functions in primary care. Workforce challenges are the ageing of workers and insufficient replacement, resulting in possible shortages in the next decade. On average, one-fifth of all medical graduates choose to enrol in postgraduate training in family medicine/general practice. Only half of the countries have data available from workforce-capacity and forecasting studies of primary care. In Europe it is more common for GPs to be organised in national associations or colleges than it is for primary care nurses.
Accessibility of primary care
Geographically, GPs are unevenly distributed within the countries. In almost half of the countries, there are financial obstacles to seeing a GP, as patients often need to pay part of the costs of a visit. Organisational arrangements to facilitate access leave ample room for improvement, particularly considering telephone and email consultations, appointment systems, and offering consultations for special patient groups. Also, the chance of receiving a home visit by a GP differs strongly across Europe. After-hours primary care is organised in different ways. Such services can be provided by GPs (either on a rota basis or in larger structures like GP cooperatives), or by special services in which GPs are not involved. In a few countries (Cyprus, Estonia, Latvia, and Lithuania), hospital emergency departments still have the sole responsibility for after-hours care.
Comprehensiveness of primary care
Overall, the most comprehensive set of primary care services, both curative and preventive, is offered in Belgium, Bulgaria, Finland, France, Lithuania, Norway, Portugal, Spain, Sweden, and the UK. Primary care facilities are generally well equipped across Europe. The role of GPs as first-contact care providers is better developed in countries with a referral system. GPs provide follow-up care for a broader scope of conditions in countries where solo practice is more dominant. The involvement of primary care practice nurses in the provision of medical technical procedures is marginal. Preventive care activities are provided in most countries, by a large variety of providers, including GPs.
Continuity of primary care
Registration of patients with a GP office is beneficial for the continuity of primary care. Such a 'list system' is not used in Austria, Belgium, Cyprus, France, Germany, Ireland, Luxembourg, Malta, Sweden, or Switzerland, as patients in these countries have free choice to visit any GP. However, even in these countries, many people usually visit the same GP. Relatively large patient lists are found in Austria, Finland, Germany, and the Netherlands. Considering informational and interpersonal continuity of care, improvements are possible; for example, by offering primary care providers more adequate software and training to use it. Computers in primary care practices are not frequently used for advanced purposes, such as prevention and public health activities, information exchange with peers, and medical record keeping. Patients are relatively dissatisfied with primary care providers' communication skills and the duration of the consultation (for example in Germany, Lithuania, and the UK). Satisfaction is higher with the relationship they have with their primary care provider and explanation provided by this provider on options for treatment.
Coordination of primary care
Referral systems are major conditions for coordination, and are in place in some form in most European countries. In about half of the countries (14) , such a system is obligatory for visiting all, or most, medical specialists. These are Bulgaria, Estonia, Hungary, Italy, Latvia, Lithuania, the Netherlands, Norway, Portugal, Romania, Slovenia, Spain, Sweden, and the UK. In 10 countries (Czech Republic, Denmark, Finland, France, Greece, Iceland, Ireland, Malta, Poland, Slovak Republic), a visit to a medical specialist without a referral has financial implications in terms of out-ofpocket payments. Obstacles to directly visiting medical specialists are absent or low in Austria, Belgium, Cyprus, Germany, Luxembourg, Switzerland, and Turkey.
In almost half of the countries in Europe, solo general practice is the dominant form. GPs working in shared practices have more face-to-face meetings with colleagues and more often offer special clinical sessions than do those in single-handed practices. Cooperation and coordination between GPs and medical specialists is problematic in many countries. In general, nurses have limited tasks in primary care, although there are some notable exceptions, for example in the UK and Spain.
The strength of primary care by dimension Table 2 provides an overview of the strength British Journal of General Practice, November 2013 e747 of countries' primary care system by dimension, and overall. The scores of all primary care structure dimensions are positively associated with each other, which means they are related to each other's performance (Spearman's correlation values were 0.49 for governance and workforce development with economic conditions [P = 0.01] and 0.55 [P = 0.00] for governance with workforce development).
The scores of the four primary care services-delivery process dimensions show no associations with each other, meaning they are not influencing each other's performance. Each of the dimensions of primary care structure is positively associated with primary care accessibility, and therefore influences the performance on accessibility of primary care (Spearman's correlation values range from 0.37 [P = 0.04] for accessibility with economic conditions, to 0.54 [P = 0.00] for accessibility with governance). In addition, coordination of primary care is positively associated with primary care governance and primary care workforce development (Spearman's correlation values of 0.38 [P = 0.03] and 0.41 [P = 0.02] respectively). Thus, the development of the primary care workforce and the governance of primary care both seem to affect the performance of coordination of primary care.
Taking the performance on all dimensions into consideration, the last column of Table  2 shows the overall strength of primary care in each country. Box 2 highlights the commonalities between countries with strong overall primary care.
DISCUSSION Summary
This study has shown that countries tend to have a consistent primary care orientation on all three structure dimensions. It makes sense that countries that prioritise supportive policies for primary care also invest more in primary care and the development of its workforce, and vice versa. Surprisingly, there is no strong correlation between the accessibility, comprehensiveness, continuity, and coordination of primary care of countries. This study also shows that in almost all countries, high-quality primary care information on aspects of comprehensiveness was lacking.
Strengths and limitations
This study is based on a unique, rich, comparable, up-to-date dataset on primary care in 31 European countries. However, by depending on the availability of data, the quality of data in terms of completeness and timeliness differs across Europe. In particular, the reliance on expert opinion may have affected some of the results, as experts may base their judgements not only on the objective current status or shortcomings of their country's primary care, but also on the prospects of innovation or concerns of decline in the near future. Although this may have influenced the results, it also raises awareness of primary care information infrastructures in Europe. In addition, countries may have strong primary care on paper, but practice may need time to implement this or catch up, and vice versa. These are complications and dynamics within a system that are difficult to measure.
It is possible there is more variation in the structure and service-delivery process of primary care than this study was able to capture, by using the country level as a unit of analysis instead of, for example, regions.
Comparison with existing literature
Macinko and colleagues measured the primary care strength of 14 European Organisation for Economic Co-operation and Development (OECD) countries in 1995. 18 Although the results of the present study are not fully comparable, owing to differences in methodology, it has shown e748 British Journal of General Practice, November 2013
Box 2. Similarities between countries with strong primary care
Countries with strong overall primary care share certain features, such as the pre-eminence of GPs as the key focal point of primary care provision, including the following duties:
• to be the main point of entry to the rest of the healthcare system, whether it is inscribed in a national policy (gatekeeping) or not. For this reason, the majority of countries have developed national policies of various types to ensure both geographical and financial access to GPs. This role of first-contact care can sometimes be shared with nurses (for example in Finland and the UK) as a supplementation policy to enhance primary care accessibility;
• to take a medical advocacy role for individual patients: in all countries, they monitor diagnosis, therapy, prevention, and follow-up activities, although some fine differences still exist;
• to coordinate patient care, both within and outside primary care. The modalities of this cooperation can be very diverse throughout Europe, but they play the same essential role.
The second major element of similarity between countries with strong primary care is the formal commitment to universal access to primary care. With the exceptions of Cyprus, Ireland, and Latvia, all countries tend to lower the primary care co-payments as much as possible, particularly for general practice visits. For medicines in primary care, things are a little less idyllic, with only four countries having no charge. A common tool for co-payment regulation in insurance-based systems is the existence of deductibles, such as in Germany, the Netherlands, or Switzerland. Nevertheless, in all countries, specific policies have been designed to ensure accessibility for the lowest incomes, the elderly, patients with chronic conditions or disabilities, or children and pregnant women. The current state of financial access to primary care is mainly based on the population dimension of universal coverage, less on direct costs, and even less on comprehensiveness of services: there is still room for improvement regarding universal coverage in Europe.
Also, non-EU countries (Norway, Switzerland, and Turkey) pursue equivalent goals and features regarding the general practice position, universal coverage, and other components of primary care.
Other aspects of primary care systems could be found as common features of countries (for example, policies in favour of patient's rights, of geographical equity in distribution of primary care human resources, or of academic development of general practice) but none of them offer the same level of similarity compared to the earlier described features in this box.
that in 2009-2010, the primary care strength of Denmark, Greece, Italy, the Netherlands, Norway, Spain, Sweden, and the UK has remained constant, whereas it has improved in Belgium, Finland, France, Germany, Portugal, and Switzerland. Moreover, it is safe to assume that the Central and Eastern European countries have improved their primary care strength since the early 1990s, when they started to transform their healthcare systems. Many of these countries have retrained district doctors and primary care-led clinic specialists into GPs and introduced gatekeeping.
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Implications for research and practice
The implications of these findings suggest the strength of primary care should be approached as a multidisciplinary phenomenon, consisting of three dimensions at structure level that can be summarised by one score (although separate scores will probably be more informative to identify areas for improvement); and four separate dimensions at primary care service-delivery level. However, awareness should be raised about the changes that each of the primary care dimensions may undergo through time. For example, with the increasing prevalence and comorbidity of chronic diseases, the dimension of coordination of care is gaining importance. This makes it important to consider the context of primary care when trying to understand the state of primary care in countries at a certain point in time.
The lack of correlation among process dimensions suggests that each of the primary care service-delivery process dimensions can independently be targeted for policy-improvement actions. It is questionable, however, whether the various primary care service-delivery process dimensions are equally important in contributing to the outcomes of a healthcare system. Future research could address the appropriateness of using a weighting system for primary care dimensions to answer this question.
If countries aim to improve their primary care strength, there are a number of common issues that would need to be addressed across Europe. For example, it is worrying that there is not always a clear governmental vision on the future direction of primary care, particularly because most countries have decentralised important primary care functions. Although decentralisation can increase the responsiveness of primary care at regional or local level, there is a risk of interregional inequities in access, financing, quality of care, and, ultimately health.
There is an urgent need for countries to take appropriate measures to tackle the threatened workforce shortages. These could include a regular system of workforce-capacity planning, raising the (financial) attractiveness of the profession, and increasing possibilities for task substitution. Perhaps the highest gains in access can be made by reducing the level of primary care copayments, to increase affordability for patients. The highest (formal) payments in the public system exist in Ireland, where patients without a medical card (about 70% of the population) pay €60 to €80 for each general practice visit, with no reimbursement. Countries should make a clear choice between demand regulation via easily accessible (gatekeeping) GPs or via copayments. Cooperation and coordination between primary and secondary care might benefit from the creation of multidisciplinary professional education, teamwork, and multidisciplinary practices.
The degree and quality of data about primary care available shows the potential capacity of countries to evaluate and monitor the state of their primary care, identify areas needing improvement, and be accountable and transparent on system performance. If primary care continues to be given a vital role in achieving healthcare system outcomes, there is an urgent need to invest more in improving the primary care information infrastructures, at both national and international level.
To conclude, this study offers a valuable baseline measurement of (the multidimensionality of) primary care, but it will lose its value if this is not used as a basis for primary care management and routine data collection.
Funding
The European Commission (DG SANCO) has been the main funder of the PHAMEU study (Grant number 2006130). The institutes to which the authors are affiliated co-funded the PHAMEU project. None of the funding bodies had a role in the data collection, analysis, or interpretation of the results used in this paper, nor did they influence the submitted work in any way.
Ethical approval Not applicable.
Provenance Freely submitted; externally peer reviewed.
Competing interests
The authors declared no competing interests.
